Numerical analysis and equivalent circuit modeling for loss quantification of reflectarrays using different substrate materials by Inam, M. & Ismail , M.Y.
Numerical Analysis and Equivalent Circuit 
Modeling for Loss Quantification of 
Reflectarrays Using Different Substrate 
Materials 
Abstract ? Techniques for numerical analysis and equivalent circuit modeling for 
loss performance of reflectarray antennas are presented in this paper. Numerical 
equations are employed to  find out the values of reflection loss at resonant 
frequency and a novel set of predictions is applied to acquire the reflection loss 
curve for different materials. Equivalent circuit modeling using lumped components 
has been developed representing the behavior of reflection loss for reflectarrays 
designed with different commercially available dielectric materials. The results 
obtained from both the analysis are found to  be in close approximation to the 
simulated results of reflectarray designs. 
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Figure 7.  Equivalent circuit analysis and CST MWS simulted results for Gallium Arsenide 
(er=13, Tand=O.006) 
Numerical analysis and equivalent circuit modeling of reflectarray antennas using 
different substrate materials are discussed in detail. Equivalent circuit analysis of 
reflectarrays showed an zcurate reconstruction of reflection loss and reflection phase 
curves for a l l  the materials. A novel set of predictions is provided for accurate behavior of 
reflection loss curves for reflectarrays designed using dielectric materials having a vast 
diversity in material properties. Further investigations are required for the precise 
calculation of reflection loss a t  resonant frequency for numerical analysis of printed 
reflectarrays antennas. 
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